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Abstract

An OLItcr Plane.t (kbital 1 exploration Systcrns s[udy is king conducted at JP1., intended to
develop mission concepts for highly cfficicnt,  COS( cons(raincd scicncc  missions. ‘1’hcsc
studies arc , by clcsign,  unconstraincxl  by current technology states and arc, aggressive in
performance goals. All mission aspects arc being addrcsseii  to lowcI tolal lifccyclc  cost.
Opcrabi]i[y  and autonomy arc included in (IIC stLKIy,  ‘J’his paper anal yzcs the rclat ionship
bc[wccn  spacecraft complexity, operability and autonomy to meet this stLId y’s goal.

l;or a given level of aulonomy,  operations cost is a funclion  of spacecraft complexity,
scicncc complcxi[y  and number of years in operation. Of these fwlms,  spacecraft
complexity tcncls  to dominate and .govcm the scicncc tha( is possib]c  and the cost of the
ovcral 1 mission. The spacecraft complcxit y is driven by the avail abi]it y or non-availability
of margins and by physical limitations of the harciwa]c. A given spacccraf(  constraint can
bc dealt with at four different ICVCIS:  at the hardware, flight sof[warc, gIoLInd sofiwarc  ,
and/or operations ICVCIS.  At each ICVCI, the spacecraft constraint can bc cncapsulakxl  and
simplified such that for tbc downstream “user’>, (IIC complexity and cost is 10WCYCC I. This
paper will show that using flight Iulcs 10 pcrfmm tbcsc kinds of trades across bard ware,
Soft ware and opcl”a[ions  boundaries wi]l minimi m the ovcla]]  spacecraft comp]cxil  y and
mission cm.

As autonomy incrcascs  the cos( for hardware, sof(warc and operations dcvclopmcnt  and
maintenance will change. $kmc prc>jcclions  poi nl kl rcJILlccd  whi Ic other indications arc of
i llCICMCd  OVCl”a]]  C(M1 with i llC1”CaSCd  alllOllOllly.  ];O1’ a very comp]cx SJ)aCCClaft,  thC
au[(mom y i illl~lc[l~cl~ta(i~}l~  may not bc achicvab]c. ‘1 ‘k challcngc  of this paper is to idcn(ify
some ncccssary  changes or paradigm shifts 10 cnsulc  an ovcral] downward trend of
complexity and cost to cnab]c  incrcascd autonomy.


